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Executive Summary: 
 
Numerous studies from the National Center for Biotechnology Information (NCBI) have proven 
that there is an association between autoimmunity regulation and Vitamin D deficiency. 
Consequently, it has been theorized that improvement of Vitamin D levels will also help 
moderate autoimmunity levels. However, there are not many studies, if any, on the regulation of 
the PANDAS (Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal 
Infections) autoimmune disease by Vitamin D in child patients. Over a 7 month period, 
measurement data of 122 total patients with PANDAS, including vitamin D 25-hydroxy level, 
gender, and age of diagnosis, were collected from the MASA (Midwest Allergy Sinus Asthma) 
patient database. Vitamin D categories consisted of deficiency, insufficiency, and sufficiency, 
with respective ranges of 0 to < 20 ng/ml, 20 to < 30 ng/ml, and 30-100 ng/ml. Patients were also 
categorized into two separate age groups of 11 and under and 12-17 years old. Demographic 
data, defined by the patient’s gender, age group, and deficiency range, was then collected and 
formulated into bar graphs. If there proves to be a significant association between vitamin D 
deficiency/insufficiency and the autoimmune disease PANDAS in children, the existence of this 







- This internship is categorized under the pediatrics and pharmaceutical industries. A 
pediatrician is a medical doctor that specializes in providing medical care to children. 
They manage the physical, behavioral, and mental care for children from birth until age 
18. They are also trained to diagnose and treat a broad range of childhood illnesses. 
Concerning pharmacology, the pharmaceutical industry discovers, develops, 
manufactures, and markets drugs or pharmaceuticals for use as medications to be 
administered to patients, with the aim to cure them, vaccinate them, or alleviate the 
symptoms. As a whole, the industry is led by the drug discovery process in which 




- MASA Service Cooperation (SC) and MASA Food Allergy Center for Treatment is a 
small healthcare company that was founded in 2013. It has principal locations in 
Bloomington-Normal and Springfield, along with outreach offices that serve Central 
Illinois. MASA specializes in health care services and drug development in clinical trials 
within the medicinal industry. MASA offers services such as environmental and food 
allergy testing, allergy action plans, asthma care, sinusitis treatment, immunology, 
treatment for hives and contact dermatitis, etc. SWIA Clinical Research is the sister 
company of MASA and has been in business for over 25 years while conducting nearly 
1000 research trials. It focuses on full-time clinical research in all phases of drug and 
medical device development. 
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Department/Product Description: 
 
- As stated previously, this Internship is related to the pediatrics industry. The specific 
autoimmune disease that I am collecting data on is Pediatric Autoimmune 
Neuropsychiatric Disorders Associated with Streptococcal Infections (PANDAS) or 
Pediatric Acute-onset Neuropsychiatric Syndrome (PANS). As a reference, PANDAS is 
considered a subset of PANS. In general, PANS is often diagnosed with obsessive-
compulsive disorder (OCD), eating disorder, and tic symptoms, but the sudden onset of 
symptoms separates PANS from these other disorders. Specifically, PANDAS also 
incorporates strep infections, such as strep throat or scarlet fever. PANDAS is diagnosed 
when the aforementioned symptoms happen overnight or out of the blue. Both PANDAS 
and PANS are immunological diseases associated with autoimmunity. For this internship, 
I am reviewing the association between vitamin D deficiency and the occurrences of 
PANDAS autoimmune disease in children.  
 
 
Business Project Description:  
Throughout the internship, I was trying to examine the validity of my hypothesis that there is a 
significant association between vitamin D deficiency/insufficiency and children with the 
PANDAS or PANS autoimmune disease. In order to research this phenomenon, the research 
method that I have used entirely over the course of this internship is the MASA patient database 
which includes hundreds of patients that range from various backgrounds. At the beginning of 
the internship, a typical i-Day consisted of me utilizing the MASA patient database to find 
information including the level of Vitamin D within the body before supplementation, vitamin D 
Deficiency state, vitamin D supplementation state, gender, and age of diagnosis. I would then 
populate a master spreadsheet with this data. Leading up to this internship, I have also researched 
peer-reviewed case studies and reports as background literature to develop my familiarity with 
the topic I am experimenting on. This background literature includes studies from the National 
Center for Biotechnology Information (NCBI). An example of a spreadsheet that I have worked 
on is shown below:  
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Demographic data of 122 total patients was collected. Data from 91 patients is displayed in the 
following graphs as either vitamin D 25-hydroxy levels for 31 patients could not be found or the 
patients exceeded the age limit.  
Figure 1.)  
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This scatter plot showcases the age at which the patients were diagnosed with PANDAS with 
relation to their current vitamin D level.  
Figure 2.)  
 
The above figure showcases the number of patients that were ages 11 and under and their 
respective vitamin D categories. 16 patients were determined to be insufficient, while 1 was 
determined to be deficient, and 43 were determined to be sufficient. 
Figure 3.)  
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This figure showcases the number of patients that were ages 12 through 17 and their respective 
vitamin D categories. 11 patients were determined to be sufficient, 4 were determined to be 
insufficient, and 1 was determined to be deficient.  
Figure 4.)  
 
 
This figure showcases the number of male patients and their respective vitamin D categories. 12 
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patients were determined to be insufficient, 4 were determined to be deficient, and 32 were 
determined to be sufficient.  
Figure 5.)  
 
The above figure showcases the number of female patients and their respective vitamin D 
categories. 10 patients were determined to be insufficient, 3 were determined to be deficient, and 
30 were determined to be sufficient.  
Figure 6.)  
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This figure showcases the number of patients and their respective vitamin D categories. 22 
patients were determined to be insufficient, 7 were determined to be deficient, and 62 were 
determined to be sufficient.  
Figure 7.)  
 
 
This summary graph compares the categories of each bar graph above in addition to their 
corresponding vitamin D categories. 
 
Business Project Research:  
 
As mentioned earlier, my business research was driven by the question to determine if there was 
a significant association between vitamin D deficiency/insufficiency and children with the 
PANDAS or PANS autoimmune disease. There is much literature already surrounding the 
relationship between vitamin D deficiency and the development of autoimmune diseases. A 
comprehensive review of the implication of vitamin D and autoimmunity even indicated that 
“increasing evidence demonstrates a strong association between vitamin D signaling and many 
biological processes.”1A recent study has even discovered that vitamin D supplementation with 
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calcitriol could prevent both the initiation and progression of autoimmune diseases such as 
experimental autoimmune encephalomyelitis, collagen-induced arthritis, and experimental 
models of multiple sclerosis and rheumatoid arthritis.2 Most children consume less than 
recommended amounts of vitamin D. In 2013, an observational study from the NCBI assessed 
the prevalence and association of vitamin D deficiency in children with a nationally 
representative sample of children aged 1 to 21 years. In this study, the researchers measured 
serum 25(OH)D deficiency and insufficiency (25[OH]D <15 ng/mL and 15–29 ng/mL, 
respectively). In terms of the general United States population, 9% (representing 7.6 million US 
children and adolescents) of the sample were 25(OH)D deficient and 61% (representing 50.8 
million US children and adolescents) were 25(OH)D insufficient.3 
 
Regarding the methodology used to explore my business research question, I collected data from 
the MASA patient database as explained previously, including the level of Vitamin D within the 
body before supplementation, vitamin D Deficiency state, vitamin D supplementation state, 
gender, and age of diagnosis. I then populated a master spreadsheet and corresponding 
demographic charts as mentioned above. Overall, 24% of my sample are categorized as 
insufficient, 8% as deficient, and 68% as sufficient. Since I was fortunate enough to extend my 
internship into the summer, I was not hindered by any limitations. In fact, due to the extended 
time period, I was able to increase my sample size, making my data more concrete.  
 
 Business Project Key Learnings & Recommendations: 
 
1. Throughout this experience, I have developed an appreciation of data collection and 
analysis. As all of my findings depended on the source data I gathered from the MASA 
patient database, it was imperative that I collected the data correctly, accurately, and 
consistently. As the internship progressed, I have had to create multiple spreadsheets with 
hundreds of rows of data; thus, it was crucial that the data in each spreadsheet correlated 
with data in past spreadsheets. In order to maintain consistency and accuracy, I have 
learned much about the various formulas that a researcher can use in google sheets. These 
functions saved me so much time in collecting the data. Therefore, I have also learned 
about time-management. Data collection requires a lot of time even for small amounts of 
data. For example, collected data for 30 rows of cells would take me usually two hours to 
complete. Because of this time requirement, I have had to allocate certain times during 
my day to simply populate my spreadsheets.  
 
2. I only have one small recommendation for my business mentor. Even though I am 
unfamiliar with data collection and analysis in general, the collection overall would have 
been easier in Excel rather than google sheets since Excel offers a multitude of more in-
depth functions. Despite this tiny reservation, I am very satisfied with this internship 
because it has given me experience on meeting deadlines, time management, and working 
with professionals. I believe that IMSA has done the best job that it could in spite of the 
remote learning limitation.   
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